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Abstract of JP2003026762 

PROBLEM TO BE SOLVED: To provide a curable resin which gives a curable resin composition which 
is curable at low temperatures, can be developed with an aqueous dilute alkali solution by a photo 
method, and is suitable as a solder resist for a printed circuit board or as an interlayer insulation film for 
a build-up substrate or a chip mounted substrate. SOLUTION: This curable resin comprises a 
compound represented by formula (1) (wherein R1 to R8 are each H, a halogen or a 1-6C hydrocarbon 
group; R is H or methyl; X is H, a 1-6C hydrocarbon group or a poly basic acid group represented by- 
OC-A(COOH)n ; A Is a polybasic acid residue; and n is 1, 2 or 3) or its oligomer The curable resin 
composition essentially contains the resin and a photoor themnal polymerization initiator 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a curable resin 
which gives a curable resin composition which is curable 
at low temperatures, can be developed with an aqueous 
dilute alkali solution by a photo method, and is suitable 
as a solder resist for a printed circuit board or as an 
interlayer insulation film for a build-up substrate or a 
chip mounted substrate. 

SOLUTION: This curable resin comprises a compound 
represented by formula (1) (wherein R1 to R8 are each 
H, a halogen or a 1 -60 hydrocarbon group; R is H or 
methyl; X is H, a 1-60 hydrocarbon group or a polybasic 
acid group represented by-0C-A(C00H)n; A is a 
polybasic acid residue; and n is 1 , 2 or 3) or its oligomer. 
The curable resin composition essentially contains the 
resin and a photoor thermal polymerization initiator. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Hardenability resin which consists of the compound or this compound expressed with 
the following general formula (1), and its oligomer. 
[Formula 1] 



(However, R1-R8 show hydrogen, a halogen, or the hydrocarbon group of carbon numbers 1-6, 
and R shows hydrogen or a methyl group, and the polybasic acid radical as which X is expressed 
in hydrogen, the hydrocarbon group of carbon numbers 1-6. or -OC-A(COOH) n.) A is the 
residue of polybasic acid and n shows 1 , 2, or 3. 

[Claim 2] Hardenability resin which consists of a compound which the low-grade alkyi ester of an 
acrylic acid (meta) or (meta) an acrylic acid is made to react to the epoxy resin which becomes 
the benzene ring from the epoxy compound of a bisphenol female mold or this compound which 
may have a halogen or the hydrocarbon group of carbon numbers 1-6. and its oligomer, and is 
obtained 

[Claim 3] Hardenability resin which consists of a compound which has the ester bond which a 
polybasic acid compound is made to react to the hardenability resin according to claim 2 which 
consists of a compound which an acrylic acid (meta) is made to react to the epoxy resin which 
becomes the benzene ring from the epoxy compound of a bisphenol female mold or this 
compound which may have a halogen or the hydrocarbon group of carbon numbers 1-6, and its 
oligomer, and is obtained, and is obtained. 

[Claim 4] the compound whose X in a general formula (1) is a polybasic acid radical — more than 
5 mol % — the hardenability resin according to claim 1 to contain. 

[Claim 5] Hardenability resin according to claim 1 which is the range whose percentage of the 
polybasic acid radical in X is 10 - 100-mol % in a general formula (1). 

[Claim 6] The hardenability resin constituent which uses hardenability resin according to claim 1 
to 5 and light, or a thermal polymerization initiator as an indispensable component 
[Claim 7] Furthermore, the hardenability resin constituent containing polyfunctional acrylate 
according to claim 6. 

[Claim 8] The hardenability resin constituent according to claim 6 or 7 whose rate of hardening 
at the time of making the setting time into 1 hour in [ all ] 1 20-1 60 degrees C is 80 - 95%. 
[Claim 9] The resin hardened material which hardens a hardenability resin constituent according 
to claim 6 to 8 with light or heat, and is obtained. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
tOOOl) 

[Field of the Invention] This invention relates to the hardened material which hardens the 
hardenabaity resin, the hardenability resin constituent, and this which can be used for insulating 
layers, such as circuit protection of a printed circwt board, and a buiM up substrate, a chip 
mointing substrate, and is obtained. 

[0002} 

[Description of the Prior Art] the conductor with which the printed wired board exposed solder 
resist ink — from the viewpoint used for the object for the insulating protective coatings of a 
circuit, and the soldering anrival prevention to the solder garbage of a circuit, as a point film 
forming method, it is usually applied by screen printing, and pewter thermal resistance, moisture 
resistance, adhesion, chemical resbtance, plating-proof nature, and an oloctrolysis-proof 
corrosive are required of a hardening coat Although there are two sorts, a heat-ct*^ing mold and 
an ultraviolet curing mold, in this type of solder resist as for the former, the epoxy resin has 
been used abundantly, and, as for the latter, epoxy acrylate resin has mainly been used 
aburtdantty. however, the cor»ductor in recent-years and various printed wired boards — 
insulating coat formation according to a solder resist by the miniattrization of mounting 
components further with detailed-izing of a circuit pattern and the improvement n location 
precision changes to screen printing, and the image formation by the photograph method is 
becoming in use. Moreover, the development of the resist by the photograph method is wanted 
to use a (fiiute-alkali water solution from a viewpoint of air pollution or safety, although the 
organic soh^ has been used conventionally. Aecorcfing to such a baclwund. the problem of 
being unable to be satisfied with the epoxy resin or epoxy acrylate resin of the conventional 
screen-stencil corresponderKe has arisen in the solder resist. 

[0003] As correspondence to the photograph method and dilute-alkali water-solution 
development the half estefification object by the reaction of phenol novolak moid epoxy aerybte 
resin [ for example. ]. bisphenol A epoxy acrylate resin or these epoxy acrylate resin, and acid 2 
anhyiHde etc. is known {for example. JP.61-243889A JP.58-40329B). However, although the 
devebpmeiitnaturo of a dihite-alkafi water sohition is satisfied when these weD-known epoxy 
acrylate rasin or the acad-ar«iydride conversion obiect of those is used as a resin eonatituent for 
solder resists, in order to stabilize physical properties, at least 180 degrees C or more of curing 
temperature are reauirad, and when cost not only starU a heating facility, but a glass epoxy 
group plate is used for exanvle. for a core substrata, there is a poss9>aity of curing temperature 
being too high and causim discoloration and the cwvatiM of a substirate. Furthermore, the 
hardening coat obtained from these well-known epoxy acryiata ream or its acid-8nhy*ide 
conversion object has the problem that pewter thermal resistance, moisture resistance, 
adheswn. chemical resistance, plating-proof nature, an eleetivlysis-proof corrosive, etc. are not 



epoxy acrylate resin and its acid-anhydride conversion object are used as tho resin constituent 
for solder resists in connection with the densification of a printed wired board, there is also a 
problem that sufficient dependability cannot bo demonstrated. 

[0005] Thus, there was nothing that fuDy satisfies the pewter thermal resistance reqinred for the 
solder resist of a prvtted wired board in which cold cure is po$s3)le and the devahjpment by the 
dihite-alkaB water by the photc^aph method is possible, moisture resistance, adtesion. <^emical 
resistance, plating-proof natire. an electrolysis-proof corrosive, and the dependability required 
of irmibtinr-lsyer hardening fifan. such ss high density mowting boards, such as MCM. at a list 
from viewpoints, such as heat-resistant constraint of a aubstrate ingredient and a manufacturing 
fecilfty. 
[0006] 

[problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer 
the hardenability resin constituent which makes the hardenability resin and it in wWch the 
devekjpment by the <flute-alkali water by coW cure end the photograph method 160 degrees C 
or less is possible a main resirmis principle. Moreover, the purpose of this vwention is to offer 
the hardenabiiay resin constituent excePent in the dependability reqixred of the insulating layer 
of pewter thermal resistance required for the soWcr resist of a printed wired board moisture 
resistance, adhesmn. chemical resistance, plating-praof nature, an electroiyais-proof corrosive, 
and a build up substrate etc and iu hardened material 
[0007] 

[Means for Solvaig the Problem] That is. this invention is hardenability resin wMch consists of 
the compound or this compound expressed with the fbOewing general formula (1X and its 



-Cj- at, -T^ocm-CHCH.— 0000% 
t\ t\, " (1) 



[0004] h recent years, when dependability, pressure cooker-proof nature, and thermal-proof 
cyde nature are demanded of the insulating layer for chip mowiting substrates, such as a buiM 
vo substrate for MCM OmAi chip module), and CSP (chip-size package), and saki well-known 



[Formula 2] 

o 



(However. R1-R8 show hydrogen, a halogen, or the hyi-ocarbon group of carbon numbers 1-6. 
and R shovrs hydrogen or a methyl p-oup, and the polybasic acid radwal as whidi X is expressed 
in hyckogen, the hydrocarbon ^oup of carbon numbers 1-6. or -OC-A(COOH) a) A is the 
residue of polybask: acid and n shows t. 2. or 3. 

Moreover. tNs invention is hardenability resin which consisU of a compound which the bw-^de 
alkyi ester of m acrylic acid (meta) or (meta) an acryUc ackl is made to react to the epoxy reain 
which becomes the benzerte ring firom the epoxy compound of a bisphenol female mold or this 
compowid which may have a halogen or the hydrocarbon poup of carbon numbers 1-6. and its 
oligomer, and is obtained. Furthermore, this invention is hardenablGty resin which oonsista of a 
compound which has the eater bortd whkih a polybasie acid compound is made to react to 
hardenability resin, and is obtained from the compound which an aerylie acid Cmeta) is made to 
react to said epoxy rem and b obtained. 

[0008] morMver. the oon«KNnd whose X in a general fomaib (1 } of this invention is a polybasic 
acid radnal — more than 5 md % — it is the a foremen ti oned hardenability resin to eontan. 
Furtharmorv. this eiventien » the afbrementionad hardenability resin whose rate of the polybasie 
add radMtal kt X b 10 - 100-mol the ranie in which it b % b a general formub (U 
[OOiM] Moreover, thn inventions are tf» hardenability resin constituent which uses hardenability 
reski. an aforementioned light or an aforementioned Ihennai polymerization initiator as an 
incfispensable eonvoncrrt, and a harden^Oity resin constituent which contains polyfunctional 
aciybte further in thb constituent Furthermore, an the range of tNs invention is 120-160 
depees C. and it b the aforanentioned hardenability resin constituent whose rate of hardening 
at the tine of mdung the setting time into 1 hour is 80 - 93*. Moreower. this invention b a resin 
hardened materni which hardens the aforementioned hardenabHity resin constituent with or 
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[0010] 

[Embodiment of the Invention] Hereafter, this invention is expbined to a detail, from the 
compoiaid by «»hich the hardenability resin of this invention is expressed with the above- 
mentioned general formula (1). or its oligomer ~ becoming ~ an average number of cycles — 
j_IO — it is 1-5 preferably, in the general fomuila (1), R is hydrogen or a methyl group, and even 
if R in 8 monad is the same, it may tfffer. Moreover. R1-R8 express hydrogen, a halogen, or the 
hy(k-ocarbon group to carbon numbers 1-6 independently among a general formula (1). As an 
example of a hydrocarbon group, a methyl group, an ethyl group, rr-propyl group, an isopropyl 
iroup. n-butyl. an bobutyl radical, n-pentyl raical, n-hexyl group, a 2-ethylhexyl ratfcal. a 
cydopentyliG croup, a cyctohexyl radical, and a phenyl group are mentkjned. It is desirable that 
they are a hydrogen atom or a methyl group, and when it is hydrocarbon groups, such as a 
methyl group, as for Rl-Ra it is desirable that the target location is the same hydrocarbon 
group &e R1, and R5, R2 and R6. As a desirable example, one of the case where all are hydrogen 
or a methyl group, and the three combination set to R1. and RS and R2 from R8. R3. and R8. two. 
or three combination may be methyl groups. 

[001 1] In the above-mentioned general formula (1), X shows the polybasic acid racfical expressed 
with hydrogen, the hydrocarbon group of carbon numbers 1-6, or -OC-A(000H) n. Hero. A is 
the residue of polybasic acid and n shows 1, 2. or 3. In a general formula (1). even if all do not 
need to be the same and have hyd-ogen. the hydrocarbon group, or the polybasic acid nwfical in 
the monad, and X has a polybasic acid radical, hydrogen, or a hydrocart>on group, it does not 
interfere, furthermore, the compound which has the compound which has only the polybasic acid 
radical as which the hardenability resin of this invention is expressed in hydrogen, the 
hydrocarbon group of carbon numbers 1-6, or -OC-A(GOOH) n in a monad, the compound which 
has hy*-ogen, the hydrocarbon group, or the polybasic acid rascal in the monad or a polybasic 
acid radcal, hydrogen, or a hydrocarbon group — since independent even if it b becoming resin, 
it can also be resin which consists of mixture containing some of above-mentioned compounds. 
When a part of X is a polybasic acid radical, it is resin wNch consists of mixture containing some 
of above-mentioned compounds in many cases, and desirable hardenabaity resin b given. 
[0012] the epoxy resin with which the compound whose X b hydrogen consiste of an epoxy 
compound of the bisphenol female mold expressed with the felbwinc general fornwla (2). or iU 
oligomer in the above-mentioned general fbmiub (1) — desvable — an average number of 
cycles — 1-5 — the epoxy resin of 1-2 and an acryfic acid (meta) (an acrylic acid, a methacryUo 
acid, or iU both are meanO can be made to be able to react more preferably, and it can 



[FonnulaS] 
CHfCH-CH,- 



R» Ra R3 R2 



— 6i- 



(2) 



(However. Rt-R8 express the hydrocarbon p-oup to a hydrogen atom, a halogen atom, or carbon 
numbers 1-6) 

Hero, it is an acrylic acid preferably also in an acrylic acid and a methacrylk; acid. A reaction is 
usually performed in I to 20 hours in SO dep^ees C - 150 degrees C. 

[0013] By said general formula (0, when X b the compound which b the hydrocarbon group of 
carbon numbers 1 -6. the krill acid ester expressed in CH2CRC00X (R shows H or a methyl 
group) as said epoxy resin (meta) can be made to be able to react and it can manufacture. 
[0014} (Meta) As krill acid ester, low-grede aM ester, such as acrylie-acNl methyl ester, ethyl- 
aerytota ester, acrylte-acid propyl ester, metiiaerylie acid methylester. ethyl methacrybte ester, 
and methaerylic-acid propyl ester, is mentioned preferably, for example. A reaction b usually 
performed in 1 to 20 hours in 50 dep-OBS C - ISO degrees C. 

[0015] By said general formula (I), when X is the compound which is a polybasic acid radical, by 



tine general formula (1), X can make it able to react with acid 1 anhydride expressed vAh the 
compound, a polyba»c ackl compound and add 2 anhydride typwally expressed with tfie 
foikiwing general formub (3). or the following general formula (4) of H. and can manufacture. 
Moreover, as polybasic acM. it can ateo be trimeKtic anhydrMe etc. 
[Formula 4] 

' I I 



YY 



i (4) 



(However. A shows the residue of the polybasic acid of aromatic series or aliphatic series, and 
may have a substituent) 

[0016] As acid 2 anhydride, a cfiphenyl ether tetracartioxylic acid anhydide. a diphenylsulfone 
tetracartMxylic acid anhydride, a biphenyl tetracarboxyfic acid anhyAWe, a naphthalerte 
tetracartx>xylic add anhy<iride, an anthracene tetracarboxytk: acid anhydride, a phertanthrene 
tetracart)oxylic acid anhyd-ido. a hexafluoro isopropyKdene screw (phthafic-ackt anhydride), an 
ethylene glycol screw (anhydro TORIMETO). a methyl cyclohexene tetracarboxyfic acid 
anhydride, a tetramethyl disitexane totracarboxylic acki anhydride, eta. are mentioned. Preferably, 
a biphenyl totracarboxylic ackl anhydride, a (fiphenyl ether tetracarboxyfic add anhydride, 
pyromellitic cSartfjydride. and a benzophenone tetracarboxylk; add anhydride are merAioned 
[0017] As ackl 1 anhydride, there are a maiek; anhydride, a succinic anhyiHde. itaconic ackl 
anhydride, hexahydro phthalic anhy*ide. methyl hexahydTo phthafic anhy<kide. tetrahydro 
phthalkj anhy*-We. methyl cyclohexene-(ficarboxylic anhydide. an anhy*ous metiiyl NAJKKU 
acid, a DODESHINIRU succinic arihydrido, anhydrous ehtorendic add. and trimdiitic anhydride, 
for example. Preferably, a tetrahydrophthalic anhydride is mentioned. 

[0018] h a general formula (1). in order for X to obtain a singb compound or oKgomer. when the 
amount reactran of theory of one kind of compound chosen from an acryKc acid (meta) or (meta) 
acryfic ester is typwatly carrbd out with the epoxy compound or oGgomer expressed with a 
general formub (2) or X of the eonpound expressed with a general formub (1 ) or oligomer 
eanies out the amount reaction of theory of one kind of pdybadc acid compound with the 
compound of H. it b obtained. In order to obtah the compound or digomer from which X cfiffers. 
It b obtasied by using toother two or more kinds of compounds chosen from an acryiks acid 
(meta) or (meta) acryfic ester, or a part of X [ at least ] of a general formub (1) making the 
compoiffid of H, or ofigomer and two or mere kkids of polybasic acM compow>ds react or making 
the polybask) add bdow the amount of theory react to R For example. H b also possible as 
polybasM acid to use together add 1 ardiydride and add 2 anhydride, and the rate of more than 
5 md « of X and tiie polybask: ackl radbal whfch it b advantageous * and 10-100-mol making 
20-eO-md % bto a pdybadc add radteal still more preferably, and is more preferably produced 
from add 1 anhydride and acM 2 anhydride u preferably good to carry out to about 10 / 90 to 
90/10. In addition, although two X [ in a general fbrniub (1) 1 and acids 2 anhydride may react 
and digomer may be formed when add 2 anhydride a used, this is also thennosetting resin of 
thb kivention. 

[0019] The hardenability resin constituent of tiiis mvention b obtained by blending a 
photopdymerization initiator and a radical polymerization initiator with the thermosetting resin of 
thb kivention. In addition, it is also advantageous to blend polyfunctional aerybte. more than 
30wt% of the resinous principle in the hardenability resin constituent of this invention 
(component used as resin and the resin after hardening) — it is preferably good more than 
S0wt% and that more than 70wtS is thermosetting resin of this invention more preferably. 
[0020] Well-known varkHJS photopolynoerization initiators can be used as a photopdymerization 
initiatar. As a desirable photopdymerization initiator, for example A benzoin, benzyl, benzoin 
methyl ether. A benzdn-iso-propyl-ether. aeetophenone. 2. and 2*dknethoxy-2-phenyl 
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•cetophenone. 1 •nd »-dichloro Bcetophenone, 1-hydroxy cyclohexyl phenyf ketona. 2-methyl- 
H4-methylthio phcny1)-2-morphol«n« RUPUROPAN. N and N-dimBthytomino acetOf^none. 2- 
metM anthraquinofie. 2-8thy1 anthraouinon*. 2-tert-butyl anthrwinone. 1-chlpro 
snthra<)uinone, 2-amyl anthraquinona, 2-isopropyl thioxan ton. A - (ScMoro banzophenone. and 2. 
4-<fimethyl thioxan ton. acetophanone dimethyl ketat. banzophenone. 4-inethyl benzophenone, 4. 
and 4 '4. 4*-bi8-diothylamino banzophenone eto. it mentioned. These can be used, even if 
independent or even if two or more sorts are mixed 

[0021] the compound 100 weifht section to which the amount of the photopolymerizstion 
initiator used is sxpressod with a general fonnula (1) — reoeivinf — the 0 - 100 woiiht section 

— desir^e — O.S - 40 weight section — it is 1 - 10 weight section more preferoUy. Moreover, 
it is usually 0-50 weight section to the hsrdenability resin constituent 100 weight section, and 
is I - 20 weight section preferably. Although it is not neeessMy to use e photopolymerization 
initiator when using a thermal poiymefization initiator, it is advantageous to use the hardenabaity 
resin constituent of this invention as a photo^setting resin constituent using a 
photopoiymerizetioo initiator, mice it excab in exposure and development nature. 

{0022] Furthennore. one sort of these photopolymerization initiators and a well-known 
photosensitizer or two soru or more can be used for coincidence. As a photosenwtizer. 
MIHIRAZU ketone. N. and N-dimethylamino ethyl benzoate ester. N. and N-dwnethylamino 
isoamyl benzoate ester, triethanolan^. triethylarrane. etc. can be mentioned, for example, the 
compowid 100 weight section to which the amount of the photosensitizer used is expressed with 
a general fbmiuta (1) — receiving — 0 - 20 weight sectioo — desirable — 0.02 - 10 weight 
section — it is a05 - 2 weight section more preferably. Moreover, it is usually 0 - tO weight 
section to tiie hardenaMity resin constituent 100 weight section, and is 0.01 - 5 weight section 
preto-sbty. 

[0023] h order to mdie thenmsl polymerizetion perform, it is desirable to blend a radical 
poiymefization Mtiator. but when making only photo-curing perfonn. it is not necessary to blend. 
Benzoyl peroxide weO-known; for example as a desirable racfical polymerization initiator. P- 
chlorobenzoyl peroxide, diisopropyl peroxy carbonate. Peroxides, such as G 2-ethy»»exyl peroxy 
carbonate and tert-butyl par OWSHIPI Pareto. And - azabis cyctehexane-l-carbonrtrile. and t 
and 1 % 2'-azobis - (2.4-d»methylvaleronitrile). 2 and 2'-azobis - (4-methoxy-2.4- 
denethylvaleronitrile). Azo compound*. su<* as - azobis - (methyl iso butyrate). alpha, and 
dtiha-azobis - (isobutyronitrile). and 2 and 2 "4. 4'-azobis - (4-cyano BAREIN acid), etc. can be 
iUustrated. the compound tOO weight section to which the amount of the thermal polymerization 
initiator used is expressed with a general formula (1) — receiving — the 0 - 100 weight section 

— desirable — 0.02 - 60 weight section — it is 0.05 - 2 weight section more preferably, 
moreover, the hardenabiBty resin constituent 100 weii^it section of this invention — receiving — 
0-50 weight section — it is 0 01 - 30 weight section preferably. 

[0024] In order to raise properties, such as the adhesion of the resin hardened material of this 
irwention. a degree of hardness, alkali resistance. ar»d surface smoothness, the inside of the resin 
constituent which has the above-mentiorwd general formub (1) — the need — responding — an 
epoxy resin (a phenol novolak epoxy resin — ) A cresd novolak epoxy resin, a tris phenol 
methane system epoxy resin. The bisphenol A mold epoxy resin, a bisphenol female mold epoxy 
resin, etc.. The epoxy (meta) acrylate which these epoxy resins and an acrylic acid (meta) are 
made to react and is obUtned. Polyfunctions! (meta) acrylic ester can be blended wnth 
macromoleculo partial saturation radical content resin, such as a resultant wWch this epoxy 
(mete) acrylate and said acid anhy*ide are made to react and is aequred. and the 
monofwictional list in which a polymerization is possible. 

[0025] As polyfunctional (meta) acrylic ester 2-hydroxyethyl (meta) acrytate. 1. 4-butane 
JIORUJI (meta) acrylate. Neopentyl GURIKORUJl (meta) acrylate, polyethylene-glycol diacrylate, 
Neopentyl glycol horse mackerel peat diacrylate. hydroxy pivalate neopentyl glycol ecrylate. 
DicyctopentanP diacrylate. KAPURORAKUTAN conversion JISHIKURO pentenyl diacrylate. EC 
denatiration phosphoric-acid diacrylate, arylatkjn cyclohexyl diacrylate. bo JIANU rste 
diacrybte. trimethylolpropane triacrybte. Propk)nk:-ocid denaturation 
JIPENTAERISURTTORUTORI CmeU) acrytate. DipentaerythritDl hexaacrytote. pen 



TAERISURUORUTORI (meta) acrylate. PO deruturation TORIMECHI roll trimethylolpropane 
tnacryhte, Tris (acrytoxyethyO isocyanurate. propionkj-acid denaturation dipentaerythritol 
pentsavytate. Dipentaeryttvitol hoxaecrybte. KAPURORAKUTAN denaturation dipentaerythritol 
haxaaerytate. 1, 3-screw (3-acry1oxyprophy0 - 1. 1. 3. artd 3-tetramethyl disik>xane. 1. 3>screw 
O^aeryloxyprophyl) - 1, 1. 3, end S-tetramethyt disitoxane etc. can be mentioned. 
[0026] b addition, an inorganio bulking agent (for example, talc, a silica, an akjmina. and a barium 
sulfate — ) Mavtesiwn oxide etc. and e thixotropy agent (for exemple. Aerosil etc.), 
Thennopbstic etostomer and a nibber component (acrytic nitrile rubber, nitril butadiene rubber, 
etoj. Metamine resin (for example, a hexamethoxy mebmine. a hexa butoxy mebmine. etc.). A 
leveling agent (for example, silicone, a fhjorine system polymer, an acryiic copolymer, etc.). a 
sibne coupling agent (for example, epoxy group content trimethoxysilane — ) It is possibb to add 
sdlhydYi group corttent trimeOioxysibrw. eto. color pigiuetits {for example, cyanine Green, 
cyanete blue, etc.). a defoaming agent an ultraviolet ray absorbent an anti-exidant 
polymerization inhibitor, a leveling agent etc. 

[0027] The above-mentioned polyfunctional (meta) acrylate can be used as polyfimctional (meta) 
acrybte used with the resin corwtituent of this invention. Preferably Methyl (meta) acrylate. 
ethyl (meta) acrylate, n-butyl (meta) acrybte, 2-ethylhexyl (meta) acrytate. Hydroxy (meta) 
acrylate. 1. 4-butBne JIORUJI (meU) ecrybto. 1 .6-hexanediol (meta) acrybte. neopentyl 
GURIKORUJl (mete) acrybte. Polyethylene GURIKORUJl (meta) acrybte, neopentyl glycol horse 
mackerd PETOJI (meta) acrybU, Hydroxy pivabte neopentyl glycol (meta) acrybte, 
JlSHKUROPENTANIRUJl (meta) acrybte, KAPURORAKIJTAN converskxi 
JISHKUROPENTtNlRUJI (meta) acrytate, EO denaturation phosphoric-acid <fi(meth)acrybte, 
arytation cycte HEWSHIRUJI (meta) acrybte. Uo JIANURETOJI (meta) acrybte, TORIMECHI roll 
pro pantry (meta) acrybte. JPENTAERISURTTORUTORI (meta) ecrybte. propionic-actd 
denaturation JIPENTAERISURTTORUTORI (meta) acrybte. Pentaerythritol (meta) acrybte. PO 
denaturation TORIMECHI roll pro pantry (meta) acrybte. EO denaturation TORIMECHI roll pro 
pantry (meta) acrybte. tris (acryloxyethyl) isocyenurate. Propionic-acid denaturation 
cfipentaerythritol PENTA (meta) acrylate, Dipentaerythritol hexa (meta) acrybte. 
KAPURORAKUTAN der»aturation dventaerythritol hexa (meta) acrybte, 1. 3-screw (3- 
acrybxyprophyl) - 1. 1, 3, and 3-totramethyl disibxone, 1, 3-screw (3-acryk)xyprophyO - 1. 1, 3. 
and 3-tetramethyl dsiloxane etc. is mentioned. These potyfurwtiorul (meta) acrylate b . [0028] 
which may make the above-mentioned photo-curing or heat curing still more sufficient thing, 
may use n order to rabe the chemical resistance of a harderwd materbl, acid resistance, 
thermal resbtance. a mecharecal characteristic, a dielectric constant a dicbctric dissipation 
ftictor, etc.. may use irtdependentJy. may combine two or more sorts and may be used, the 
amount of [ in tiie case used of blending pdyfunctional (meta) acrytate ] — the hardenabKty 
resin 100 weight section of thb invention — receiving— usually — the 5 - 10O weight section - 
- for improvement in a dielectric constant and a dielectric dbsipation factor, it is fivtiwr chosen 
in the renge of 10 - 50 weight section preferably. Since hard feeing is too Bood when under 5 
weight sections of a photoresist are [ this amotnt ] inadequate, and the improvement 
effectiveness, such as the chemical resbtance of a h*dened material, add reastanee. thermal 
resistance, a mechanicsl eharacteristia and ■ ifidectTie. b not fUly demonstrated and exceeds 
the 100 weight sections, a crack arises in • surfece layer, or it becomes b hard to be hardened 
to the interior. Moreover, this amount used b usually Z5 - 50 weight sectkm to the hardenebiRty 
resin constituent 100 weight section, snd b 5 - 25 we«ht section prefersfaly. 
[0029] Althoufh the hardenabiSty resin wHeh eonsisU of the compound or oGgomer expressed 
with • general fomiuh (1) that the hardenablity resin constituent for consWering as the resin 
hardened material of thb mvention was descrfeed above b made indbpensabte and additives, 
such as a phetopolymerizstien initiator, are blended there b the following as a desirat^ 
constituent As opposed to the hardenabiBty resin 100 weiglft section of thb invention 
Photopolymerization initiatoni - 20 weight section, desirabb — 1 - 5 weight section and 
photosensitizer0.01 - S weight seetkm — desirable — 0.5 - 2 weight section — radical 
polymarization hitiator -> 0.01 - 30 weight section — des'rable — 0.05 - 2 weight section — 
polyfunction^ (metrt acrylate [ of three or more orgarac functions ): — 5 - 50 w«^ section — 
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desirsble — 10 - 50 weight section, epoxy resin:5 - 30 weight section, the amount preferably 
made into 10 - 20 weight section and the viscosity of a solventrequest and other soGd 
contentO - 50 weight sections ~ desirable — 0 - 20 weight section. 

[0030] The compound whose percentage tfiat X is the residue of polybasic acid is 10 - 100% as 
hardenabaity resin of this invention is desirable hero, and. as for the rate that the hardenability 
resin of tfws invention occu(Mes in solid content it is desirable that it is 50 % of the weight or 
more, h adcfition. by the case where epoxy acrytate. polyWtional acrybte, etc. are blended 
with a resin constituent when this is also the compound expressed *wth a general formub (1). it 
calculates as a compound expressed with a genera) formula (1). 

[0031] Among the hardenability resin constituents of this invention, as a desirable thing, when 
the setting time is made into 1 hour in all tiie range of 120-160 degrees C. what shows 80-95% 
of rate of hardening is mentioned. In this case, it is good to make light or a thermal 
polymerization initiator contain as en indispensable comporwnt Although the class and especially 
sddtion of the light or the thermal polymerization initiator used here are not limited, it is good to 
use together and use a photopolymerization initiator and a photosensitizer. And as for the 
content it b desirable that conUtn a photopolymerizetien initiator in 0.5 - 7 weight section, and 
it makes a photosensitizer contein in 0.01 -2 to tine hardenability resin 100 weight section of this 
invention, When a hardenability resin constituent is stiffened since the dependability at the time 
of mounting of pewter thermal resistance. humi<fity-tolerant relbbility. etc. wffl faH if the rate of 
hardening is not filled to 80%. it b not desirable, and since the resokitton in the case of 
devebpment will fall if it exceeds 95%. it is not desirable. 

[0032] The hardenability resin hardened material of this invention can be obtained by the well- 
known approach, for example, a printed circuit board ~ screen printing, a spray method, the rofl 
coat method, electrostatic spray painting, a spin coat method, and the curtain cost method a 
resin constituent ~ 5- 1 00-micrometer thickness — applying — a paint film — room 
temperature -140 degree C — f or [ heating time / 1 minute - ] 120 minutes — desirable — 60 
degrees C - 120 degrees C — heating time — it b made to dry for ( 5 minutes - ] 60 minutes, 
and a hardened material b hrther obtained by UV irradbtion or heating. 100 degrees C - 270 
devees C of heat-curing conditions are usually 160-250 degrees C prefer^, and heating time 
is 30 minutes - 2 hours. 

[0033] When a resin constituent is alkali development nature rewi. a photo mask b direetly 
cooucted to a paint film after spreading desiccation by the aforementioned approach, 
subsoquentiy ultraviolet rays are irradiated and dssohition removal of the non-irradbted part of 
a paint film is carried out in alkali water sokitions. such es a further 0,1 - 2-% of the wei^t 
sodium carbonate water sokitwn, 0.1 - 2-% of the weight diethanolanrine. and a 0.1 - 2-\ of the 
weight tetramethybmmonium hydroxide water sokttien. Furthermore, in thb. it is 160-250 
degrees C preferably, and 100 degrees C - 270 degrees C of hardened materisb are obtained 
when heating time heat-hardens in 30 miniAes - 2 hours. 

[0034] In order the development by tiie thin alksK water sohition is possibb and to obtain the 
hardening film in which patterning was earned out by Hght ti»e resin constituent containing the 
hardenabaity resin which has a polybasio acid radwal as X in a general fennub (1) b used In a 
general fonnuta (1). tfie percentage of the polybasio acid radical in X b 10 - 100%. end b 50 - 
100% of range preferably. It is it hard to dbsolve the unexposed section in an alkali water 
sohjtion that the rste of a polybasio acid redicsl is less than ten. 
[003S] 

[Exanvie] Hereafter, an example and Oie exampb of a comparison explain tiiis invention to a 
detail, 

the inside of a SOOmI 4 opening fbsk with exampb 1 refkix condenser — 4 and 4 - screw (2. 3- 
epoxy propyloxy}-3. 3*. and '5. 5* - tetrsmethyl dW»enylmeUwne (epoxy resin A) 68.36g (0,35Eq) 
To 195.30g of weight per epoxy equivalent and eq. 25.22g (0.35Eq) 2. 0.04g of 6-tert-butyl-p- 
cresd of acrylic acids. Benzyl-chloride triethyl ammonium 0.1 8g. tetraethybmmonium star s 
picture OJSg. and propytene-glycol-monometi«yl-ether ecetate 23.53g were added, heating 
stining was carried out at 80-90 degrees C for 24 hours, and tiie epoxy acrybte sokition was 
obtained 1 17,65g (94.1 Ig of solid content) of next tiiis epoxy acrybte sohition To 0.352Eq. 



25.89g (crfile address BPOA) (0.176Eq) of biphenyl tetracarboxylic iSartfiydride. 13.39g (c^le 
address THPA) (O.OBBEq) of tetrahydro acid 2 ardiydrides, Propylene-glycol-monomothyl-ether 
acetate (cable address PGMEA) 79.18g b added It aptated under heating at 123-128 degrees C 
first for 2 hours, and after checking that there b no non-dbsdved solid-state, as a result of 
lowermg temperature and performing heating churning of 8 hours at further 59-62 degrees C. the 
HUM res« sohition of light yellow transparence was obtamed. The resin solid content 
concentration of this solution was 56.5%. end the sobtbn add number was 54.0 mgKOH/g. The 
NMR chart of thb resin is shown in drawing 1 . 

[0036] 1 1 7.6Sg (94.12g of solid contenO of epoxy methacrybte solutions obUined like example 2 
example 1 BPDA34.70g (0.236Eq) and PGMEA7S.86g are added to 0.352Eq. It aptated wider 
heating at 123-126 degrees C first for 2 hours, and after checking that there b no non-«ssohred 
solid-state, as a result of lowering temperature and performing heating churrang of 8 hours at 
further 59-62 degrees C. the ****** resin solution of Bght yeHow transparence was obtained 
The resh soCd content cortcentration of thb cohftion was 56.5%. and the sohition ecid number 
was 52.0 mgKOH/g. 

[0037] fri a SOOmI 4 openir« flask with an exampb of comparison 1 **** cendensator. it b 
18l.91g (EXmade from Kyoebhe Chemistry- 5000) (145.53g of soGd content) of cresd novotak 
moM epoxy acrybte sdutions. To 0.5Eq. THPA76.08g (O.SEq). PGMEA13437g. 
Tetraethybrrvnonkm stv's picture 0.44g was added and it agitated under heating at 90-100 
depees C for 2 hotn. and after chedung that there b no non-dissohred sdid-stste. as s residt 
of towering temperature mi performing heating churning of 8 hours et further 59-62 degrees C. 

the resin solution of light yellow transparence was obtained. The resin sdkl content 

concentration of this sdwtion was 56.5%, snd the sokition acid number was 56.8 mgKOH/g. 
[0038] h the resin solution 58J31 weight section obtabed in the example 3 example t. the 
bimethylol propane EO denaturation thoria chestnut rate CToagosd make M-360) 14.12 wei^ 
section. The 2-methyl-H4-methylthio phenyl>-2-morpholino RUPUROPAN URUGA cure 907) 
1.41 weight section. The 4 snd 4'-bis-diethyiamino benzophenone (alias name MIHIRAZU ketone) 
0.0S weight sectiorv Epoxy resin A or the epoxy resin B(YXmade from Japan epoxy resin- 4000 
H) 1072 weight section. Added the silane couding agent 054 weight section, tiw bveling egent 
0.277 weight section, and the propylene-glycol-monomethyl-ether acetate (PEGMEA) 14.67 
weight section, and stir for 3 hours, it was made to <fissdve at a room temperature, and the 
hardenabiity resin constituent was obtained. 

[0039] The [manufacture approach of a heat dtraviolet-rays resin hardening film substrate and a 
hardening film] With the spin coat method, on the glass epoxy VDup pbte (FR-4). the heat 
uhraviobt-rays resin constituent prepared in the example 3 was completely applied on the 
vacuunr-pbting-of-ah#ninium silicon wafer, end carried out predrying for 10 minutes 1 10 degrees 
C. Next through the photo mask, with the ultrahigh pressure mercury tamp, light with a 
wavdength of 365nm was exposed two times 200 try/cm. and the paint film was developed for 30 
seconds in the t-% of the weight diethanolamirM water sokrtion. was irradbted two times 1800 
nj/cm as a postexposure, ar>d was heat-hardened for 60 minutes at 160 dei^ees 0 after that 
The obtained hardening coat is very uniform at 50-micrometer thickness, and the front face was 
excellent in smooth nature. The coat which carried out spreacfing hardening on the vacuum- 
plating-of-akiminium silicon wafer was made to exfoliate from a silicon wafer by making a 
hydrochloric acid immersed, end the hardening film was obtained. 

[0040] The [evaluation approach of a hardening coat] The property was measured by the 
fdlowing approaches using the heat ultravidet-rays resin harderwtg fthn substrate and hardening 
film which were manuftctured by the above-mentioned approsch. 

[0041] Drying [ of s paint film ]: It evakiated according to JIS-K5400. The rank of evahwtion is 

as fdlows. 

0 : — thing **: in which a tuck is not accepted at all — thing x: in which a tuck is accepted 
slightly — what a tuck is notably accepted in [0042] Development nature to an alkali water 
sokition: Negatives were developed by being immersed in 1% of the weight of a diethanolamine 
water sokition for 30 secortds. Viewing estimated after development the resin wfwch b expanded 
by 40 times and remains. 
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O : — thing **: currently developed completely — the part wrth the part which is not developed 
thinly of which thing x:development b not done — rather — a certain thing [0043] Glass 
transitJon tenverature: Hardening film which exfoliated from the silieon wafer (width of face of 
5mm. die length of 15mm) It considered at the test piece, and the viscoetostJcity was measwred 
with the viscoelasticity meas»^g device (DMA. product made from UBM). and peak temperature 
of tandelta was made into glass transition temperature. 

[0044] Hardenability: H applied so that it might be set to 4-6 micrometers with a spin eoat 
method on a silicon wafer, and it was made to dry and harden on the above and the«e comStions. 
The spectrum was measured with the transmission method in FT^IR It asked for the rata of 
hardening with rate of change on the basts of harderung before from the surface ratio of the 
absorption spectrxan (1 405cm- 1) of field domestic disturtwince angle vajration of a double bond, 
and the stretching vibration (1 500cm- 1 > of a bcn2er»e nucleus. 

[0045] Moisture resistance; What carried put spreading hardening was used as the test piece at 
the glass epoxy group plate (FR-4), and the appearance change of the hardening film after 2- 
hour boiCng was visually observed by 100-degree C boiling inderwater. 

0 X as **hich swelling is regarded by son>e .-appearance-change-leaa «*iiardefwig fSm : [0046] 
as which swelling and deformation are regarded by nrwat port of tho hardeninc fHm Solder thermal 
resistance: What carried out spreading hardening was used aa the tort piece at the glaas epoxy 
group plate (FR-4), lO-second immersion of the test pieco to a 260-de8reo C soUer bath was 
performed 10 times according to JISC64ai. and change of an appearance was observed vtsually. 
The rank of evaluation is as follows. 

O r-appearanco-changeHess ** : discoloration b accepted in some hardening fihn. 
K [0047] in which it floats in most part of the hardenin« film, and peoGng and solder divins are 
accepted Adhesion with a substrate: Tho cross cut was put into tho coat «Meh carried out 
spreading hanlening on the copper-clad substrate so that at least 100 squares might be made. 
subsoQuently, the peelint trial was perffonnod using aAtesiva tape (a Scotch tope. Sekisui 
Chemical makaX and tha dosquamatlva state of the squaros was observed vtsuaOy. The rank of 
evakiation is aa fblows. 

0 : what eufbliation is accepted in at 21 or mora pointa during the point of measurement of thing 
r.100 in which exfbSation » accepted the point in [ 1-20 ] the point of measurement of thing 
•*:100 in whk^h exfefiatkin is accepted at all b no point of measurement [0048] ABwIi resistance: 
25 degrees C was snmersod in the same test piece as an adhesion test for 24 hours at the 5wt 
(sX sodium-hyikoxide water solution, and the appearance after inmersion was observed visually. 
Ihe rank of evaluation is as followa. 

O X in wMch acme :-oppearanee>changeHess «*hardening ftkn separates : [0049] in which a 
float is looked at by moat part of tfw harderang film, and the hardening fibn separates easily Acid 
resistance: 25 depees C ma inwnersed in the same test piece as an adhesion test for 24 hoirs 
at the 5wt(s)K hyd»»chloric-acid water solution, and the appearance after immersion was 
observed visually. The rank of evakiation is as follows. 

0 X m which some rappearance-change-less ^^^hardening film separates : [OOSO] in which a 
float ia looked at by most part of the hardening fibn. and the hardening fibn separates easily 
Sohrent resistance: The same test piece as an adhesion test was immersed for 10 minutes at 40 
dep«es C eito the N-methyl-2-pyn'oridone. and the appearance after immersion was observed 
visually. The rank of evakiation is as follows. 

O X as whwh sweiiing is regarded by some :-appearance-chdnge-less •*:hardening fikn : [0051] 
as which swelling and osmosb of a solvent are regarded by most part of the hardening film Gold- 
plate [-proof ] natwe: After having performed gold plate for 10 minutes^on condition that 40 
devees C of sokrtion temperature, and current density I A/dm2 using "auto RONEKKUSU 
Cr (Oquid gihSng by the eel REXX company) after making the same test piece as an a*esion 
tert immersed in a sulfuric-acid water solution 10%. and depositing gold pbte with a thickness of 
2.0 micrometers, the condition of a paint film was similarly estimated as acid resistance. 
[0052] Pressure-cooker [-proof ] nature: After examining the ^ass epoxy group plate *»Wch 
gave the copper pattern with pressure cooker test equipment (Tabai Espec Corp. make) for 300 
hours on condition that 121 degroos C. lOOWW. and two abnosphorio pressures, the concftion of 



g coat on a copper pattern was observed under the nMcroscope. The rank of 
evaluation is as follows. 

O X as wNch air biMles and paelii« are regarded by tome :-oppearwteo-ehangs-less 
••iiordoning fibn : [0053] as which air bubbloa and pooling are regarded by moat part of tho 
haidonkig film Thonnal t-proof] cyelo natir« The number of cydos until it gives tho 
tomperabFo cydo for -65 depoos C and 125 depoes C with a gaaeous-phaso cold energy 
invact taster aabai Eapao Corp. m*ko) and a crack and peeling generate the glass epoxy group 
Plata which gave tha copper pattonr* on the hardening film was measured. 
[0054] kNendod using tha various inrodients shown in Table Ha« the example 3 using tho 
rash aoklticn obtainod m the four to exampla 6 examples 1 -2 by the combination presentation (a 
numeric vakia is Iho weight section) shown in Table 1. the photopolymer constituent was 
prodbood. the photopolymor hardening liim substrate and the hardening film ware proto 
the same approach as an exanvie 3. and the property was measured by the same approach as 
an exampta 3. 

[OOSStI It blended u»ng the various ingredients shown in Table 1 like the example 3 using the 
i«sn sokition Obtained in the example 1 of exampkt of comparison 2 comparison by the 
congelation presentation (a nuneric value is the weight section ) shown in T^le 1 . the heat 
ultraviolet-rays resin constituent produced . the heat ultravioletr-rays resin hardening film 
substrate and the hardening fihn produced by the same approach as an example 3 , and the 
property measured by tho same approach as an example 3 . The unit of the figure of Table 1 is 
the weight section. 
[0056] 
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[005S] 

[Effect of the biventk>rO According to this invention, the devekpment by the dikite-alkali water 
by coM cire and the photc«raph method 160 derMS C or less is possible, and since it is not 
only suitable for the solder roast of a printed wired board, but [ Mice it excels in pewter thermal 
resstance. moisture resistance, a depee of hardness, chemicd resistance, plating-proof nature, 
and an electrolysts-proor corrosive. ] excels h dependability further, it is suiuble as an 
interlayer insulation film for chip mounting substrates, such as a buSd up substrate end CSP. 



[Translation donej 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The NMR chart of hardenability resin 



[Translation done.] 
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